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[Claim(s)] ' / ' •' v." ' ' -\ ' '.'> \ 

[Claim 1] The manufacture approach of the semiconductor integrated circuit equipment characterized by 
processing thinly the dimension of said resist pattern on each chip into the resist pattern formed on the semi- ^ 
conductor wafer by performing ashing using ozone, irradiating UV light for every chip;. ::r: . 
[Claim 2] The manufacture approach of the semiconductor integrated circuit equipment characterized by 
processing the dimension of said resist pattern into the resist pattern formed on the semi-conductor wafer thinly; 
locally by performing ashing using ozone, irradiating UV light locally, ;;;";Sf ^t f -?v; > C ; : S ; 

[Claim 3] The manufacture approach of the semiconductor integrated circuit equipment characterized by every > 
chip and being able to shave said resist pattern locally and adjusting an amount by controlling the dose of said 
UV light in the manufacture approach of semiconductor integrated circuit equipment according to claim 1 or fe 
[Claim 4] It is the manufacture approach of the semiconductor integrated circuit equipment characterized by 
holding said semi-conductor wafer at the temperature of about 110-150 degrees C in the manufacture approach , 
of semiconductor integrated circuit equipment according to claim 1 or 2. 

[Claim 5] The manufacture approach of the semiconductor integrated circuit equipment characterized by 
irradiating said UV light in the manufacture approach of semiconductor integrated circuit equipment according; : 
to claim 1 or 2 fromUV light source eel arranged in the shape of a matrix above said semi-conductor wafer.cA 
[Claim 6] The manufacture approach of the semiconductor integrated circuit equipment characterized by ,\ ^ : 
irradiating said UV light drawn above said semi-conductor wafer with the microtubule from UV light source ii 
the manufacture approach of semiconductor integrated circuit equipment according to claim 1 or 2. ; 
[Claim 7] The manufacturing installation of the semiconductor integrated circuit equipment characterized by 
having the function which measures the dimension of the resist pattern formed on the semi-conductor wafer, 
and the function to process thinly the dimension of said resist pattern on- each chip by performing ashing using 
ozone, irradiating UV light for every chip. .' 
[Claim 8] The manufacturing installation of the semiconductor integrated circuit equipment characterized by 
having the function which measures the dimension of the resist pattern formed on the semi-conductor wafer, 
and the function to process the dimension of said resist pattern thinly locally by performing ashing using ozone, 
irradiating UV light locally. ■'. \->/* 

[Claim 9] The manufacturing installation of the semiconductor integrated circuit equipment characterized by 
equipping every chip and the function to be able to shave said resist pattern locally and to calculate an amount 
in the manufacturing installation of semiconductor integrated circuit equipment according to claim 7 or 8. 
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DETAILED DESCRIPTION . V ^ 

[Detailed Description of the Invention] \^ s 

[0001] ■ : [ -}%^: : ; • • ' . \ ; • HH 

[Field of the Invention] Especially this invention is applied to the semiconductor integrated circuit equipment v 
formed with the processing dimension of 0.1 micrometers or less about the manufacturing technology of 
semiconductor integrated circuit equipment, and relates to an effective technique. " 

[0002] ' ■ : ■ -'f v.-> : '-' 'Z ,tfe' Vv: .JM)'. 

[Description of the Prior Art] The ultra-fine processing technology in semiconductor integrated circuit. ; v^v:' 
equipment is mainly brought about by amelioration of a lithography technique, and the photolithography which 
used light also in it is used also for the mass production of the semiconductor integrated circuit equipment of the 
half micron age from the reason of the economical efficiency. \ \\:<:::i:^'i : /S • ; v p\ u, 

[0003] By the way, the processing minimum line width demanded by detailed-ization of a semiconductor ■ ; 
device progressing with high-performance-izing of semiconductor integrated circuit equipment already amounts^ 
to 0.1 micrometers with difficult resolving with the photolithography technique. However, in order to use other 
lithography techniques replaced with a photolithography, for example, an electron-beam-exposure technique, X- 
ray open opto-electronics, etc. for the mass-production base, the still technical breakthrough is needed. Theh^ > 
promising ** of the photolithography is carried out also in 0.1 -micrometer process, and the researches and = ; 
developments for amelioration are done further. : - 

[0004J- ■ -v.':.,- .■■■'•V;. ; ; ' ;-vJA0v ■', '.;.v~ : \ ■ Z^-iM 

[Problem(s) to be Solved by the Invention] By the way, ultra-fine processing technology requires * * 1 0% or less 
of dimension variation, while formation of the device pattern of a very small dimension is required. That is, 
many detailed devices are accumulated, and since it is an integrated circuit that connection of them is carried 
out mutually and they have one function, finally the size of the variation in the property of each semiconductor 
device resulting from the dimension variation between lot-to-lot and a semi-conductor wafer or within a semi- 
conductor wafer side serves as [ the function of semiconductor integrated circuit equipment ] an element which 
decides whether to fit in target tolerance. ./■■"■■'V 
[0005] However, when said slimming technique was applied, for example to 0.14-micrometer process according 
to the place which this invention person examined, although the processing dimension of 0.14**0.02 
micrometers was set to 0.10**0.02 micrometers and the average dimension became thin, variation became clear 
[ that it cannot decrease ]. In 0.1 -micrometer process, it is possible that it becomes still more difficult to 
suppress the dimension variation to ** 10% or less. 

[0006] The purpose of this invention has a processing dimension thinner than the minimum processing 
dimension decided by the resolution limit of a photolithography, and is to offer the technique in which 
dimension variation can form * * 1 0% or less of resist pattern on a semi-conductor wafer. 
[0007] The other purposes and the new description will become clear from description and the accompanying 
drawing of this specification along [ said] this invention. 

[0008] •>;'/ , . ; - / V ' " : }\ - .'' . - ;":■/■ i s • 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. That is, the manufacture approach of the semiconductor integrated circuit 
equipment of (1) this invention processes thinly the dimension of said resist pattern on each chip into the resist 
pattern formed on the semi-conductor wafer by performing ashing using ozone, irradiating UV (Ultra Violet) 
light for every chip. 

[0009] (2) The manufacture approach of the semiconductor integrated circuit equipment of this invention 



processes the dimension of said resist pattern into the resist pattern formed on the semi-conductor wafer thinly 
locally by performing ashing using ozone, carrying out UV irradiation locally. 

[0010] (3) The manufacture approaches of the semiconductor integrated circuit equipment of this invention are 
every chip and a thing which can shave said resist pattern locally and adjusts an amount by controlling the dose 
of said UV light in the manufacture approach of semiconductor integrated circuit equipment the above (1) or 
given in (2), ■ . W % r • •/ . . •/ : : 

[001 1] (4) In the manufacture approach of semiconductor integrated circuit equipment the above (1) or given in 
(2), said semi-conductor wafer is held for the manufacture approach of the semiconductor integrated circuit 
equipment of this invention at the temperature of about 1 10-150 degrees C. 

[0012] (5) Said UV light generated by plasma discharge is irradiated from UV light source eel by which the 
manufacture approach of the semiconductor integrated circuit equipment of this invention has been arranged in 
the shape of a matrix above said semi-conductor wafer in the manufacture approach of semiconductor ; ; 
integrated circuit equipment the above (1) or given in (2). 

[0013] (6) Said UV light by which the manufacture approach of the semiconductor integrated circuit equipment 
of this invention was drawn above said semi-conductor wafer with the microtubule from UV light source in the 
manufacture approach of semiconductor integrated circuit equipment the above (1) or given in (2) is irradiated. 
[0014] (7) The manufacturing installation of the semiconductor integrated circuit equipment of this invention is 
equipped with the function which measures the dimension of the resist pattern formed on the semi-conductor 
wafer, and the function to process thinly the dimension of said resist pattern on each chip by performing ashing 
using ozone, irradiating UV light for every chip. 

[0015] (8) The manufacturing installation of the semiconductor integrated circuit equipment of this invention is 1 
equipped with the function which measures the dimension of the resist pattern formed on the semi-conductor v 
wafer, and the function to process the dimension of said resist pattern thinly locally by performing ashing using 
ozone, irradiating UV light locally. -Yv^' : 

[0016] (9) The manufacture approach of the semiconductor integrated circuit equipment of this invention is 
equipped with every chip and the function to be able to shave said resist pattern locally and to calculate an 
amount, in the manufacturing installation of semiconductor integrated circuit equipment the above (7) or given 

in (8). .-v. ■ . • A - v. 

[0017] Since according to the above-mentioned means ashing is performed to the resist pattern formed with the 
minimum processing dimension decided by the resolution limit of a photolithography and every chip and the 
amount set up locally are deleted, while the average value of the processing dimension of the resist pattern on a 
semi-conductor wafer can be made thinner than the above-mentioned minimum processing dimension, ; 
dimension variation also becomes possible [ considering as **10% or less ]. Moreover, it becomes possible to 
carry out amendment management of the processing dimension of the resist pattern for every chip. ■ ■:).. 

[0018] ' ■■ * ^ * w " ; i : : :3--y' ' ,■ 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based 
on a drawing. f ' ! '"- --y vY'/_..' v ,;.Y.\ . 

[0019] The manufacture approach of the detailed pattern which is the gestalt of operation of this invention is 
explained using drawing 1 - drawing 14 . In addition, what has the same function in the complete diagram for 
explaining the gestalt of operation attaches the same sign, and explanation of the repeat is omitted. 
[0020] First, the SURIMINNGU technique which is the gestalt of operation of this invention is explained using 
process drawing shown in drawing 1 . 

[002 1 ] The foreign matter of the front face of introduction and a semi-conductor wafer or a rear face is 
removed, and resist spreading pretreatment for reinforcing the adhesive property to the semi-conductor wafer of 
the mask pattern after a development is performed (process 100). - : 

[0022] next, the semi-conductor wafer which spreading pretreatment finished — rotation spreading (Spin 
Coating) — a photoresist with a thickness of 1-2 micrometers is applied to homogeneity by law (process 101). 
After this approach places a semi-conductor wafer on a spin chuck and trickles about 1 -5ml of resists, it is the 
approach of rotating a semi-conductor wafer by 2000 - 5000rpm, dispersing a resist with a centrifugal force, and 
forming the resist of uniform thickness in the front face of a semi-conductor wafer. 

[0023] Next, BEKU [ a hot plate is used and / a semi-conductor wafer ] (process 102) in order to volatilize the 
residual solvent that on the resist film immediately after spreading contained and to stabilize the photochemical 
reaction at the time of exposure. [ many ] 



[0024] Next, after setting a semi-conductor wafer in a contraction projection aligner with a predetermined photo 
mask and performing exact alignment, a fixed time amount exposure (exposure) of ultraviolet rays (i line) and- 
the laser beam is carried out, and a mask pattern can be burned on the above-mentioned resist (process 103). 
[0025] Next, after making a developer dropped at the front face of a semi-conductor wafer, piling it using 
surface tension and performing a development predetermined time, a resist pattern is formed by performing the 
rinse in pure water, and rotation desiccation continuously (process 104). Then,, while a semi-conductor wafers 
and drying it completely, the dry etching-proof by the adhesive property to the semi-conductor wafer of the 
resist film and the formation of a heat crosslinked polymer is raised (process 105). [ around 120 degrees C ] 
[0026] Subsequently, the appearance of a semi-conductor wafer is inspected with a metaloscope (process 106), 
and dimension measurement of a resist pattern is performed using length measurement SEM (Scanning Electron 
Microscope) further, for example (process 107). This dimension measurement is performed for every chip on a 
semi-conductor wafer, and all the measured dimensions are memorized. 

[0027] In said dimension measurement, when the length measurement dimension of a resist pattern does not; 
fulfill a standard size, slimming processing is performed to a resist pattern (process 108). First, the amount of 
ashing for every chip for fulfilling a standard size based on the length measurement dimension of a resist pattern 
(being able to shave a resist pattern amount) is calculated and (process 108a) set up (process 108b). In addition, 
the above-mentioned standard size may be thinner than the minimum processing dimension decided by the 
resolution limit of the exposure approach used, for example, then, the processing dimension of the resist pattern 
on each chip is amended by performing ashing using ozone, heating a semi-conductor wafer at 110-150 degrees 
C, and it being alike for every chip on a semi-conductor wafer, and irradiating UV (Ultra Violet) light (process 
108c). Dimension variation can also be reduced, while the amount set up for every chip is deleted and the : 
average value of the processing dimension of the resist pattern on a semi-conductor wafer is thinly made by this 

ashing. > ;.: _ • >/.,. - , v •• ■■' s ^- S. ^'■■4 : \r'- 

[0028] After amending the processing dimension of a resist pattern, dimension measurement of a resist pattern 
is again performed for every chip on a semi-conductor wafer. Alignment is inspected when the length 
measurement dimension of a resist pattern fulfills a standard size (process 1 09). 

[0029] Drawing 2 shows the conceptual diagram of dimension distribution transition of the resist pattern by 
slimming processing. If the processing dimension of the resist pattern on the semi-conductor wafer with which 
sensitization and a development were performed calculates and sets up the amount of ashing suitable for each 
chip in the case of 0.14**0.02 micrometers and performs slimming processing, while the processing dimension 
is set to 0.10**0.01 micrometers and can make thin about 0.04 micrometers of average values of the processing 
dimension of the resist pattern on a semi-conductor wafer, it can also make dimension variation about 10%. 
[0030] In addition, although dimension measurement of the resist pattern in the process 107 of said drawing 1 
was performed for every chip, you may carry out only to the chip of a predetermined part and the same amount 
of ashing as the amount of ashing applied to the chip of the above-mentioned predetermined part is used to the - 
chip around the chip of a predetermined part by the slimming processing in the process 108 of said drawing 1 in 
this case. <BR> [0031] Moreover, equipment equipped with the function in which a part of these can be carried 
out and they can be performed may be used for the operation of dimension measurement of the resist pattern of 
the process 107 of said drawing 1 , a judgment, and the amount of ashing of the process 108 of said drawing 1 
a setup, and ASSHINNGU. " : 'y- > ,C, ■ v-- : >" 

[0032] Drawing 3 is the sectional view showing an example of the cellular structure of UV light source eel CE 
used by slimming processing of the process 108 of said drawing 1 . this drawing — setting 1 — the 1st 
substrate and 2 ~ the 2nd substrate and 3 - a septum and 4 - discharge space and 5 --. for an electrode and 8, as 
for a protective coat and 10, a dielectric layer and 9 are [ UV light and 6 / the plasma and 7 / a transparent 
electrode and 1 1 ] dielectric layers. ■ .V;': *' T-r '"■ 

[0033] It is prepared between the 1st substrate 1 and the 2nd substrate 2, and the discharge space 4 sealed by the 
septum 3 is filled up with these mixed gas, such as mercury (Hg), a krypton (Kr), an argon (Ar), a xenon (Xe), 
or neon (Ne) for generating the UV light 5 by plasma discharge. The distance of the 1st substrate 1 and the 2nd 
substrate 2 which face across discharge space 4 is about 100 micrometers. ^ y 

[0034] The electrode 7 for generating the plasma 6 is formed in said discharge space 4, this electrode 7 is 
covered in the front face of the 1st substrate 1 , the dielectric layer 8 is formed in it, and the protective coat 9 is 
further formed in the upper layer of this dielectric layer 8. It consists of synthetic quartz and, as for the 2nd 
substrate 2, the transparent electrode 10 for generating the plasma 6 is formed in the front face like the 1st , 



substrate 1. Furthermore this transparent electrode 10 is covered and the dielectric layer 11 is formed. The 
light 5 generated in discharge space 4 is taken out from the 2nd substrate 2 which consists of synthetic quartz, 
and is irradiated on a semi-conductor wafer. , 
- [0035] Drawing 4 shows an example of an approach which performs UV irradiation on a semi-conductor wafer. 
The top view in which drawing 4 (a) shows arrangement of each UV light source eel and drawing 4 (b) are the 
mimetic diagrams showing arrangement of each UV light source eel in UV irradiation, and a semi-conductor ; 
wafer. The exposures of the hatching part of shading are many UV light source eels relatively among drawing 4 
(a), and the exposures of a void part are few UV light source eels relatively. Moreover, the dotted line in 
drawing 4 (a) shows the location of the semi-conductor wafer counterposed by UV light source eel CE. 
[0036] As shown in drawing 4 , each UV light source eel CE arranged in the shape of matric is held by the 
folder 12, and is installed above the semi-conductor wafer 14 with which the resist pattern 13 was formed in the 
front face. Each magnitude of UV light source eel CE is almost the same as a chip. The semi-conductor wafer 
14 is placed on the heat stage 15, and the temperature control of the semi-conductor wafer 14 is performed by 
this heat stage 15. , • 

[0037] When UV irradiation is carried out to drawing 5 , the relation between the ASSHINNGU rate when not >• 
carrying out UV irradiation and substrate temperature and the relation between both rate ratio and substrate 
temperature are shown. As shown in drawing 5 , inclinations [ further as opposed to I respectively depending on 
substrate temperature / both substrate temperature in the ashing rate at the time of carrying out UV irradiation : 
and the ashing rate when not carrying out UV irradiation ] differ, and a rate ratio becomes large as substrate 
temperature becomes low. From this, the temperature of the semi-conductor wafer 14 is set to the about field; 
which can take a large rate ratio, for example, 1 10-150 degrees C. • 
[0038] Next, the manufacture approach of the CMOS (Complementary Metal Oxide Semiconductor) device • 
which applied the slimming technique of the gestalt of this operation is briefly explained using drawing 6 - : ; 
drawing 14 . The slimming technique mentioned above was applied to the photolithography process at the time 
of forming the gate electrode of a CMOS device. The n channel molds MISFET (Metal Insulator ; 
Semiconductor Field Effect Transistor) and Qp of Qn are the p channel molds MISFET among drawing. 
[0039] First, as shown in drawing 6 , the semi-conductor substrate 21 which consists of single crystal silicon of 
p mold is prepared. Next, oxidize thermally this semi-conductor substrate 21, and the thin oxidation silicone 
film 22 of about 0.01 micrometers of thickness is formed in that front face, subsequently, the upper layer — " ■ 
chemical vapor growth (Chemical Vapor Deposition;CVD), after depositing the silicon nitride film 23 of about 
0.1 micrometers of thickness in law Isolation slot 24a with a depth of about 0.35 micrometers is formed in the 
semi-conductor substrate 21 of a component isolation region by carrying out dry etching of a silicon nitride film 
23, the silicon oxide film 22, and the semi-conductor substrate 21 one by one by using a resist pattern as a 
mask. • .. ; : / ■ . . , ,,:/. -J. ' ■ • ; /v.- ... . . 

[0040] next, silicon oxide film 24b deposited with the CVD method on the semi-conductor substrate 21 as 
shown in drawing 7 after removing a silicon nitride film 23 by the wet etching using a heat phosphoric acid— 
etchback or chemical mechanical polishing (Chemical Mechanical Polishing;CMP) — it grinds by law and a 
component isolation region is formed by leaving silicon oxide film 24b to the interior of isolation slot 24a. 
Then, silicon oxide film 24b embedded at isolation slot 24a is densified by annealing the semi-conductor 
substrate 21 at about 1000 degrees C (biscuit ware). 

[0041] Next, the ion implantation of the boron for forming a well 25 in the n channel mold MISFETQn 
formation field of the semi-conductor substrate 21 p mold is carried out, and the ion implantation of Lynn for 
forming a well 26 in a p channel mold MISFETQp formation field n mold is carried out. The above-mentioned 
boron is poured in by for example, impregnation energy 200keV and dose 2x101 3cm-2, and above-mentioned 
Lynn is poured in by for example, impregnation energy 500keV and dose 3xl013cm-2. 

[0042] Next, as shown in drawing 8 , the semi-conductor substrate 21 is oxidized thermally, and a well 25 ari&; 
after forming gate dielectric film 27 in each front face of a well 26 by the thickness of about 4nm n mold, theC 
polycrystal silicone film 28 is deposited on the semi-conductor substrate 21 with a CVD method p molds. 
[0043] Subsequently, n mold impurity, for example, Lynn, is introduced to the polycrystal silicone film 28 of 
the field in which the n channel mold MISFETQn is formed of ion implantation, and p mold impurity, for 
example, boron, is continuously introduced to the polycrystal silicone film 28 of the field in which the p 
channel mold MISFETQp is formed of ion implantation. Then, a silicon nitride film 29 is deposited on the , 
upper layer of the polycrystal silicone film 28. 



[0044] Next, the photolithography process at the time of forming the gate electrode of the n channel mold 
MISFETQn and the p channel mold MISFETQp is explained. 

[0045] First, after removing the foreign matter of the front face of the semi-conductor substrate 21, or a rear 
» face, on the semi-conductor substrate 21 which resist spreading pretreatment finished, by the rotation applying 
method, the general-purpose positive type photoresist film is applied to homogeneity, for example, arid, ; 
subsequently to the semi-conductor substrate 21, BEKU processing is performed. 

[0046] Then, after setting the semi-conductor substrate 21 in a contraction projection aligner with a photo mask 
and performing exact alignment, a fixed time amount exposure of the KrF excimer laser with a wavelength of ; 
0.248 micrometers is carried out, and a mask pattern can be burned. • 

[0047] An example of the contraction projection aligner 30 used for drawing 9 at an exposure process is shown 
briefly, the semi-conductor wafer with which 3 1 consists of a 5-8 inches silicon single crystal etc. in this 
drawing, and 32 — in an integrator and 36, a reflecting mirror and 37 hold a condenser lens; 38 holds [ KrF 
excimer laser, and 33 and 34 / a reflecting mirror and 35 ] a photo mask, and the mask holder which can be 
moved slightly to Z shaft orientations at least, and 39 are contraction projection lenses. In the wafer adsorption 
base where 40 adsorbs the semi-conductor wafer 31, and 41, an X-axis movable carriage (level longitudinal 
direction) and 43 are Y-axis movable carriages (level cross direction), and a Z-axis movable carriage (the height 
direction) and 42 constitute a XYZ stage with the above-mentioned X-axis movable carriage 42. SM is a photo 
mask. - : * ..' .V Y . ; : • , : \ r j- . 

[0048] After bending the beam which came out of the KrF excimer laser 32 in the total reflection mirrors 33 and 
34 of two sheets on the occasion of exposure, the optical element called an integrator 35 performs condensing, / 
expansion, and equalization. Next, after bending a beam in the large-sized total reflection mirror 36 and letting ; 
the condenser lens 37 made from a quartz pass, image formation is carried out on the semi-conductor wafer 31 
through a photo mask SM and the monochrome contraction projection lens 39 made from a quartz. 
[0049] After making a developer dropped at the front face of the semi-conductor substrate 21, and after 
exposure piling it using surface tension and performing a predetermined time amount development, it performs 
the rinse in pure water, and rotation desiccation continuously. The resist pattern 44 which has the minimum - > 
processing dimension decided by this by the resolution limit on the semi-conductor substrate 21 is formed. . 
[0050] Next, by amending the processing dimension of the resist pattern 44 on the semi-conductor substrate 21 
using the slimming technique explained using said drawing 1 - drawing 5 , it has a processing dimension thinner 
than the minimum processing dimension decided by the resolution limit, and resist pattern 44a by which 
dimension variation was further suppressed to **10% or less is formed. 

[0051] Next, sequential etching of the nitriding SHIRIKONN film 29 and the polycrystal silicone film 28 is 
carried out by using resist pattern 44a as a mask, and as shown in drawing 10 the gate electrode 45 constituted 
with cap insulator layer 29a and the polycrystal silicone film 28 which consist of a silicon nitride film 29 is 
formed. . • : " 

[0052] next, n mold after removing the above-mentioned resist pattern 44a the gate electrode 45 of the n ; : 
channel mold MISFETQn after covering a well 26 by the resist film -- a mask carrying out — p mold -- 16\^ 
concentration n- which introduces n mold impurity, for example, arsenic, into a well 25, and constitutes theW 
source of the n channel mold MISFETQn, and apart of drain Mold semiconductor region 46a is formed, the r 
same - p mold -- the gate electrode 45 of the p channel mold MISFETQp after covering a well 25 by the resist 
film - a mask - carrying out — n mold - low-concentration p- which introduces p mold impurity (boron [ for 
example, ] fluoride) into a well 26, and constitutes the source of the p channel mold MISFETQp; and a part of 
drain Mold semiconductor region 47a is formed. 

[0053] then, the oxidation silicone film deposited with the CYD method on the semi-conductor substrate 21 as 
shown in drawing 11 - RIE (Reactive Ion Etching) - anisotropic etching is carried out by law and the sidewall 
spacer 48 is formed in each side attachment wall of the gate electrode 45 of the n channel mold MISFETQn, 
and the gate electrode 45 of the p channel mold MISFETQp . - - 

[0054] next, it is shown in drawing 12 - as - n mold - the gate electrode 45 and the side WIRU spacer 48 of 
the n channel mold MISFETQn after covering a well 26 by the resist film - a mask carrying out r- p mold -- 
high-concentration n+ which introduces n mold impurity, for example, Lynn, into a well 25, and constitutes the 
source of the n channel mold MISFETQn, and a part of other drains Mold semiconductor region 46b is formed, 
the same - p mold— the gate electrode 45 and the sidewall spacer 48 of the p channel mold MISFETQp after 
covering a well 25 by the resist film - a mask— carrying out -- n mold— high-concentration p+ which 



introduces p mold impurity (boron [ for example, ] fluoride) into a well 26, and constitutes the source of the p 
channel mold MISFETQp, and a part of other drains Mold semiconductor region 47b is formed. 
[0055] Next, after depositing the titanium film with a thickness of about 30-50nm on the semi-conductor 
substrate 21 with the sputtering method or a CVD method, heat treatment of about 600-700 degrees C is 
performed to the semi-conductor substrate 21 in nitrogen-gas-atmosphere mind, and, subsequently the unreacted 
titanium film is removed. Then, by heat-treating to the semi-conductor substrate 21 for the reduction in ■ 
resistance, as shown in drawing 13 , it is n+ of the n channel mold MISFETQn. The front face of mold 
semiconductor region 46b, and p+ of the p channel mold MISFETQp The titanium silicide film 49 is formed in 
the front face of mold semiconductor region 47b. il 
[0056] Next, as shown in drawing 14 , after forming an interlayer insulation film 50 on the semi-conductor 
substrate 21, an interlayer insulation film 50 is etched by using a resist pattern as a mask, and it is n+ of then 
channel mold MISFETQn. p+ of the titanium silicide film 49 prepared in the front face of mold semiconductor 
region 46b, and the p channel mold MISFETQp The contact holes 5 In and 51p which reach the titanium silicide 
film 49 prepared in the front face of mold semiconductor region 47b are punctured. In addition, although 
illustration is not carried out, the contact hole which reaches the gate electrode 45 is formed in coincidence. 
[0057] Then, after embedding a metal membrane to the interior of contact holes 5 In and 51p and forming a plug 
52 in it by depositing a metal membrane, for example, the tungsten film, on the upper layer of an interlayer \/C 
insulation film 50, for example, carrying out flattening of the front face of this metal membrane by the CMP 
method, a CMOS device is mostly completed by etching the metal membrane deposited on the upper layer of an 
interlayer insulation film 50, and forming a wiring layer 53. . •-:/>"•■:-- \ f. 

[0058] In addition, with the gestalt of this operation, although KrF excimer laser was used for exposure, ArF 
excimer laser or ultraviolet rays, for example, i line with a wavelength of 0.365 micrometers etc., may be used, 
and the slimming technique of a resist pattern can be applied regardless of the exposure approach. 
[0059] Moreover, with the gestalt of this operation, although the exposure of UV light was performed above the 
semi-conductor wafer using UV light source eel arranged in the shape of a matrix, UV light drawn above the 
semi-conductor wafer with the microtubule from UV light source may be irradiated, and the same effectiveness 
is acquired. \ ■'■ - ' . . ; • - ■ " : . • V.?,'-/:' :J 

[0060] Moreover, although the variation was also reduced with the gestalt of this operation while amending the : 
average value of the processing dimension of the resist pattern on a semi-conductor wafer in order to suppress > 
property fluctuation of a semiconductor device, by performing ashing preponderantly only to a specific chip, the 
resist pattern of the above-mentioned specific chip may be processed minutely, and the resist pattern of th$ 
same configuration which has a different processing dimension for every chip may be formed on one semi- 
conductor wafer. " 
[0061] Moreover, with the gestalt of this operation, although UV light was irradiated for every chip, some resist 
patterns on one chip may be minutely processed by making smaller than a chip each magnitude of UV light , 
source eel CE into the magnitude which can irradiate a specific pattern locally, and irradiating UV light locally. 
[0062] Thus, since according to the gestalt of this operation ashing is performed to the resist pattern formed on 
the semi-conductor wafer with the minimum processing dimension decided by the resolution limit of a : 
photolithography and every chip and the amount set up locally are deleted, the average value of the processing i : 
dimension of the resist pattern on a semi-conductor wafer can be made thinner than the above-mentioned 
minimum processing dimension, and the dimension variation of a resist pattern can also be reduced to * ?10% or 
less to coincidence. Moreover, it becomes possible to carry out amendment management of the processing v/- 
dimension of the resist pattern for every chip. 

[0063] As mentioned above, although invention made by this invention person was concretely explained based, 
on the gestalt of implementation of invention, it cannot be overemphasized that it can change variously in the r ;r 
range which this invention is not limited to the gestalt of said operation, and does not .deviate from the 
summary.;' - .'/..' . . ... . ; * ? " 

[0064] For example, although the gestalt of said operation explained the case where it applied to the 

manufacture approach of the gate electrode of a CMOS device, it is applicable to the manufacture approach of 

any semiconductor integrated circuit equipments of having a detailed pattern 

[0065] \ r ;V; : 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 

indicated by this application is explained briefly. 



[0066] According to this invention, it has a processing dimension thinner than the minimum processing 
dimension decided by the resolution limit of a photolithography, and dimension variation can form ** 10% or 
less of resist pattern on a semi-conductor wafer. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is process drawing for explaining the slimming technique which is the gestalt of 1 operation of %- 
this invention. 

[Drawing 2] It is the conceptual diagram showing transition of the resist dimension distribution by the slimming 
technique. . . ; .;{•'..: "• • • 

[Drawing 3] It is the sectional view showing the cellular structure of UV light source cel. 
[Drawing 4] The top view in which (a) shows arrangement of UV light source eel, and (b) are the mimetic 
diagrams showing arrangement of each UV light source eel in UV irradiation, and a semi-conductor wafer. 
[Drawing 5] It is the graphical representation showing the relation between the ashing rate of a photoresist, and 
substrate temperature. 

[D rawing 6] It is the important section sectional view of the semi-conductor substrate in which the manufacture 
approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown. 
[Drawing 7] It is the important section sectional view of the semi-conductor substrate in which the manufacture 
approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown. 
[Drawing 8] It is the important section sectional view of the semi-conductor substrate in which the manufacture 
approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown. 
[Drawing 9] It is the explanatory view of the contraction projection aligner used at an exposure process. 
[Drawing 10] It is the important section sectional view of the semi-conductor substrate in which the 
manufacture approach of the CMOS device which applied the gestalt. of 1 operation of this invention is shown. 
[Drawing 11] It is the important section sectional view of the semi-conductor substrate in which the 
manufacture approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown. 
[Drawing 12] It is the important section sectional view of the semi-conductor substrate in which the - 
manufacture approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown. 
[Drawing 13] It is the important section sectional view of the semi-conductor substrate in which the 
manufacture approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown. 
[Drawing 14] It is the important section sectional view of the semi-conductor substrate in which the 
manufacture approach of the CMOS device which applied the gestalt of 1 operation of this invention is shown; 
[Description of Notations] 

1 1st Substrate 

2 2nd Substrate; . ' ^ 

3 Septum 

4 Discharge Space 

5 UV Light 

6 Plasma - . ;■ : v\- .•, • ; '■ ■ 

7 Electrode \; • V ■ 

8 Dielectric Layer . \\ ■ ; 

9 Protective Coat, . ; \ ; }\\/ _ ./.,;r. J.:^': : ■ 

10 Transparent Electrode 

1 1 Dielectric Layer 

12 Folder 

13 Resist Pattern 

14 Semi-conductor Wafer 



15 Heat Stage 

21 Semi-conductor Substrate 

22 Oxidation Silicone Film 

23 Silicon Nitride Film 
24a Isolation slot 

24b Oxidation silicone film 

25 It is Well P Molds; 

26 It is Well N Molds. 

27 Gate Dielectric Film 

28 Polycrystal Silicone Film 

29 Silicon Nitride Film 
29a Cap insulator layer 

30 Contraction Projection Aligner 

31 Semi-conductor Wafer 

32 KrF Excimer Laser 

33 Reflecting Mirror 

34 Reflecting Mirror 

35 Integrator 

36 Reflecting Mirror 

37 Condenser Lens 

38 Mask Holder 

39 Contraction Projection Lens 

40 Wafer Adsorption Base 

41 Z-axis Movable Carriage (the Height Direction) 

42 X-axis Movable Carriage (Level Longitudinal Direction) 

43 Y-axis Movable Carriage (Level Cross Direction) 

44 Resist Pattern 
44a Resist pattern 

45 Gate Electrode 

46a n - Mold semiconductor region 
46b n+ Mold semiconductor region 
47a p - Mold semiconductor region 
47b p+ Mold semiconductor region 

48 Sidewall Spacer 

49 Titanium Silicide Film 

50 Interlayer Insulation Film 
5 In Contact hole - 
Sip Contact hole 1 

52 Plug V 

53 Wiring Layer 

CE UV light source eel 
SM Photomask 
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